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bstract
This paper analyzes the association between monetary policy (measured by short-term interest rate) and stock prices at the aggregate and
isaggregated levels for Malaysia using asymmetric cointegration and error-correction modeling approaches. Estimating the models using monthly
ata from 1986:1 to 2012:12, results show with the exception of the finance, plantation and consumer products sectors, there is evidences supportive
f the long-run relations between monetary policy and stock prices. Further, the aggregate, industrial and properties stock price indices are noted
o be asymmetrically cointegrated with monetary policy with the faster adjustment of stock prices when they are below their long-run values.
 2014 Africagrowth Institute. Production and hosting by Elsevier B.V. All rights reserved.
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.  Introduction
Monetary policy is widely believed to have a significant
mpact on asset prices. The classical theory of asset prices
escribes the price of an asset as being equals to the present
alue of expected income from the asset. Accordingly, stock
rice represents the discounted present value of the firm’s future
ash flows. Monetary policy decisions, closely associated with
hanges in various short-term interest rates, are then expected to
ffect stock prices by adjusting the discount rate. Lobo (2000)
rgued that interest rate changes can also impact asset prices by
ltering expectations of future cash flows as a result of chang-
ng expectations about future inflation in the economy. Mishkin
1996) elaborated two views through which monetary policy can
nfluence stock prices: the monetarist view and the Keynesian
iew. From the monetarist view, expansionary monetary policies
ncrease the optimum money balances and hence enhance the
emand for equities and raising their prices. Keynesians argue∗ Corresponding author. Tel.: +60 193513078.
E-mail addresses: rz2380@yahoo.com (R. Zare), azali@upm.edu.my
M. Azali).
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hat the fall in interest rates stemming from expansionary mon-
tary policies making bonds less attractive than equities causing
he price of equities to rise.
The relationship between monetary policy and stock prices
as been of great interest to both monetary policymakers and
nancial markets participants. It is an important step in imple-
enting effective policy decisions and formulating successful
nvestment and risk management decisions. It is also important
or understanding the monetary policy transmission mechanism.
he Tobin’s q  theory of investment and the wealth effects are
wo important channels involving stock prices in transmitting the
ffects of monetary policy to its ultimate objectives. In the last
ew years, an increasing number of empirical studies have inves-
igated the impact of monetary policy on stock prices and returns
y employing different methodologies ranging from VAR mod-
ls (Cassola and Morana, 2004; Ewing et al., 1998, 2003;
horbecke, 1997) to event study approaches (Bernanke and
uttner, 2005; Chulia et al., 2010; Farka, 2009). The literature
omes to a general consensus that an increase in short-term inter-
st rate is associated with a decline in stock returns. The event
tudy approach by exploiting the very high frequency dataset
ddress the problems of endogeneity and omitted variables
ias by focusing on periods immediately surrounding changes
ll rights reserved.
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n the monetary policy instrument. As an alternative to the
vent study approach Rigobon and Sack (2004) developed the
eteroskedasticity-based estimation technique and found signif-
cant negative impact of monetary policy on the US stock indices.
The studies reviewed so far, has a predominant focus on
eveloped countries especially in the case of US. In the context
f developing economies, the empirical evidences are limited.
ee for instance Vithessonthi and Techarongrojwong (2012)
ho studied the response of stock returns to monetary policy
n Thailand. Since the nature of financial markets and economic
rameworks in developing countries differs from that of devel-
ped countries, the above findings may not be exactly relevant
or developing economies. Accordingly, the first goal of the
resent study is to empirically investigate the impact of mon-
tary policy on aggregate stock price index for the case of a
eveloping country, Malaysia.
Moreover, the impact of monetary policy on stock prices is
xpected to be different across industries. Nowak (1993) argued
hat interest-sensitive industries and those that are relatively
pen to trade are likely to be more influenced by monetary policy.
hrmann and Fratzscher (2004) also state that interest-sensitive,
radable goods industries and capital-intensive industries are
xpected to be more affected by monetary policy. Furthermore,
ome industries are cyclical and are highly sensitive to the state
f the economy (Bodie et al., 2009). Monetary policy may have
 stronger impact on stock returns of firms in cyclical industries
han in non-cyclical industries. Therefore, the second goal of
his study is to investigate the response of various sector-specific
tock prices to monetary policy. This can serve as comparative
nalyses at the disaggregated levels.
This paper investigate the impact of monetary policy on
ggregated and disaggregated stock price indices by allowing
or a possible long-run relation among the level variables and, if
t is present, examine whether the adjustment of the stock prices
o the long-run path is symmetric or asymmetric using the asym-
etric cointegration tests. Evidence of asymmetries in the link
etween the two variables has been established in the literature.
ore specifically, it has been evidenced that tight monetary poli-
ies appear to retard stock prices by more than easy monetary
olicies stimulate it (Bernanke and Kuttner, 2005; Chulia et al.,
010; Lobo, 2000). The response of stock prices to monetary
olicy shocks may also depends on the on the state of the busi-
ess cycle (Andersen et al., 2007; Basistha and Kurov, 2008;
uo, 2004) or on the state of the stock market itself as indicated
y bull and bear markets (Chen, 2007; Jansen and Tsai, 2010;
urov, 2010; Perez-Quiros and Timmermann, 2000). In order
o account for these characteristics the asymmetric cointegra-
ion framework developed by Enders and Granger (1998) and
nders and Siklos (2001) is employed. The empirical results of
his study indicate that the aggregate stock price index, indus-
rial stock price index and properties stock price index are noted
o be asymmetrically cointegrated with monetary policy indi-
ator with the faster adjustment of stock prices when they are
elow their long-run values. In other words, the stock prices tend
o rise faster in the face of increases in short-term interest rate
contractionary monetary policy) than decreases in short-term
nterest rate (expansionary monetary policy).
o
t
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The rest of the paper is structured as follows. In the next
ection, the methodology and data description and sources are
rovided. Section 3 discusses the estimation results. Finally, Sec-
ion 4 concludes with the main findings and their implications.
.  Methodology  and  data
.1.  Methodology
In order to test if there is long run relationship between mone-
ary policy and stock prices in Malaysia, first, the non-stationary
r integration properties of the time series are examined
sing the widely used augmented Dickey–Fuller (ADF) and
hillips–Perron (PP) unit root tests. Second, if the variables are
on-stationary and integrated of the same order, the long-run
elations are examined using the residual-based test by Engle
nd Granger (1987) and the VAR-based test by Johansen (1988)
nd Johansen and Juselius (1990), respectively referred to as the
G and JJ tests. These tests are sometimes not reliable because
hey do not account for asymmetric adjustments to the long run
nd their power is notoriously low in the presence of asymmetric
djustments. Thus, we also apply the asymmetric cointegration
ests developed by Enders and Granger (1998) and Enders and
iklos (2001) as an alternative to the Engle and Granger (1987),
eferred to as the ES test. This test is based on the following
pecification of the residuals:
ut =  ρ1Itut−1 +  ρ2(1 −  It)ut−1 +
k∑
i=1
μiut−i +  et (1)
here ut is the error term obtained from the long-run rela-
ion between stock prices and monetary policy indicator. It is
he Heaviside indicator function and k is the optimal lag order
o make the disturbance term in Eq. (1) serially uncorrelated.
he Heaviside indicator function can be specified to depend on
he level of the error terms, called the threshold autoregressive
TAR) model, such that It can be written as:
t =
{
1 if ut−1 ≥  0
0 if ut−1 <  0
(2)
As an alternative specification, It is called the momentum
AR (M-TAR) and specified to depend on the changes of the
rror terms such that:
t =
{
1 if ut−1 ≥  0
0 if ut−1 <  0
(3)
Based on both TAR and M-TAR models, the necessary
ondition for cointegration is that 2 <  (ρ1, ρ2) <  0. The null
ypothesis of no cointegration based on ES test (H0 : ρ1 =  ρ2 =
) can be tested using the F-statistics. Since the F-statistics has
 non-standard distribution, we need to refer to the critical val-
es as tabulated in Enders and Siklos (2001). In the presence
f cointegration, the null hypothesis of asymmetric cointegra-
ion (H0 : ρ1 =  ρ2) can be tested using the standard F-statistics.
ejecting the null provide evidences for the presence of the
symmetric adjustment process toward the long-run.
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Table 1
ADF and PP unit root tests.
Variables Level First difference
ADF PP ADF PP
r −1.946 −1.839 −12.021*** −12.286***
LKLCI −2.757 −2.245 −10.399*** −16.069***
LS1 −3.685*** −2.222 −10.385*** −10.315***
LS2 −1.969 −1.576 −10.074*** −9.723***
LS3 −2.797 −2.564 −11.562*** −11.437***
LS4 −1.028 −0.962 −11.664*** −11.318***
LS5 −2.237 −1.951 −11.441*** −11.273***
LS6 −0.758 −0.373 −9.926*** −9.603***
LS7 −3.170 −2.753 −14.214*** −14.079***
LS8 −2.456 −1.825 −10.019*** −9.657***
Notes: The ADF and PP test equations include only the constant term. The
Schwarz information criterion (SIC) is used to select the optimal lag order in the
ADF test equation. KLCI, Kuala Lumpur composite index; S1, stock price index
in construction sector; S2, stock price index in finance sector; S3, stock price
index in industrial sector; S4, stock price index in plantation sector; S5, stock
price index in properties sector; S6, stock price index in consumer production
sector; S7, stock price index in tin and mining sector; S8, stock price index in
trade and services sector. r is the short-term interest rate. The prefix ‘L’ denotes
n
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In the final step, providing that the variables of interest are
symmetrically cointegrated, the asymmetric error correction
odels are estimated to capture the short run dynamics of
he cointegrating relationship. More specifically, the following
odel is estimated:
spt =  μ  +  λ1Z+t +  λ2Z−t +
k1∑
i=1
δispt−i +
k2∑
i=0
θirt−i +  et
(4)
here   is the first difference operator, Z+t =  Itut−1,  Z−t =
1 −  It)ut−1, sp  stands for aggregated and disaggregated sector-
pecific stock returns, r  is short-term interest rate as the monetary
olicy indicator and other variables are as defined above. λ1
nd λ2 coefficients are error correction terms and measure
he speed of adjustment to the long-run equilibrium path. The
nding λ1 /=  λ2 indicates that the adjustment speeds to the long-
un path is asymmetric. From Eq. (4), we expect |λ1| < |λ2|,
eflecting faster convergence for negative than for positive dis-
repancies from the long-run equilibrium.
.2.  Data
This study employs Malaysian monthly data covering the
eriod 1986M1–2012M12. In the analysis the overall stock
rices, as represented by the Kuala Lumpur composite index
KLCI) as well as its sector-specific stock prices that are dis-
ggregated stock price indices are used. These sectors are
onstruction (S1), finance (S2), industrial (S3), plantation (S4),
roperties (S5), consumer products (S6), tin and mining (S7)
nd trade and services (S8). For the key monetary policy
i
i
A
k
able 2
G and JJ cointegration tests.
tock price indices EG test 
With trend Without trend 
KLCI −3.674* −2.364 
S1 −2.885 −3.034 
S2 −2.915 −1.898 
S3 −3.654* −3.457**
S4 −2.584 −1.897 
S5 −3.053 −3.180*
S6 −2.747 −0.991 
S7 −3.261 −3.243*
S8 −2.916 −2.453 
otes: See notes of Table 1. The EG test statistic is tau-statistic and the probability va
G test statistic is computed using C and @TREND as deterministic regressors, and 
election with a Schwarz criterion. The VAR lag order for the JJ test is based on non-
* Significance at 10%.
** Significance at 5%.atural logarithm.
** Significance at 1%.
ariable as being in line with many empirical studies (Agung,
998; Ibrahim, 2005; Raghavan et al., 2012; Siregar and Goo,
010) the short-term interest rate is used as suitable monetary
olicy indicator in Malaysia. Central bank of Malaysia is shifted
ts policy emphasis from money aggregate toward short-term
nterest rate after the liberalization of interest rates since 1980s.
ccordingly, the 3-month treasury bill rate is utilized as the
ey policy variable due to the availability of the data during the
JJ test Null hypothesis
r = 0 r ≤ 1
Trace 11.209 2.808
Max 8.401 2.808
Trace 33.861** 2.685
Max 31.176** 2.685
Trace 13.142 3.280
Max 9.862 3.280
Trace 11.116 3.094
Max 8.022 3.094
Trace 6.816 0.728
Max 6.088 0.728
Trace 20.353** 1.811
Max 18.542** 1.811
Trace 9.081 1.258
Max 7.824 1.258
Trace 14.382 4.065
Max 10.316 4.065
Trace 18.653** 3.766
Max 14.888** 3.766
lues are derived from the MacKinnon response surface simulation results. The
the optimal lag order in the ADF regression is determined using automatic lag
autocorrelated errors.
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Table 3
Asymmetric cointegration test.
Stock price indices TAR M-TAR
F-statH0 : ρ1 = ρ2 = 0 F-statH0 : ρ1 = ρ2 F-statH0 : ρ1 = ρ2 = 0 F-statH0 : ρ1 = ρ2
LKLCI 5.708 4.581 (0.03) 3.464 –
LS1 13.044 2.256 (0.135) 12.310 0.935 (0.335)
LS2 3.967 – 3.167 –
LS3 7.710 5.051 (0.025) 5.101 0.010 (0.922)
LS4 2.229 – 1.336 –
LS5 12.018 3.597 (0.059) 10.135 0.084 (0.773)
LS6 1.486 – 0.470 –
LS7 5.412 0.328 (0.567) 5.427 0.357 (0.551)
LS8 5.412 0.328 (0.567) 5.427 0.357 (0.551)
Critical values
5% 6.35 6.12
10% 5.23 5.13
N lag or
s
e
d
3
3
T
a
c
c
T
w
r
c
o
c
s
t
3
m
c
g
s
m
b
t
i
fi
s
T
A

J
L
L

J
L
L

J
L
L
N
iote: See notes of Table 1. The numbers in brackets are p-values. The optimal 
ample period. All variables are expressed in natural logarithm
xcept interest rates which are expressed in their levels. The
ataset is retrieved from DataStream.
.  Empirical  results
.1.  Symmetric  and  asymmetric  cointegration  tests
The results of the ADF and PP unit root tests, presented in
able 1, clearly indicate that all data series under consideration
re integrated of order 1, or I(1). Accordingly, we proceed to ES
ointegration tests based on both TAR and M-TAR models. For
omparison, the EG and JJ cointegration tests are also conducted.
he EG and JJ cointegration test results are reported in Table 2,
hile Table 3 reports the ES cointegration test results. From theesults, the null of no cointegration cannot be rejected by all
ointegration tests for the three cases, namely S2, S4 and S6. In
ther cases there are evidences of cointegration in at least one
ointegration test. However, as reported in Table 3 the null of
e
i
a
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symmetric error-correction models.
LKLCIt = −0.0002Z+t
(0.987)
− 0.093Z−t
(0.007)
+ 0.174LKLCIt−2
(0.019)
− 0.143LKLCIt−3
(0.091)
− 0
B = 84.18 (0.000) ARCH(1) = 10.245 (0.001)
M(1) = 0.722 (0.395) ARCH(4) = 27.228 (0.000)
M(4) = 8.040 (0.090) RESET(2) = 0.843 (0.432)
LS3t = −0.008Z+t
(0.420)
− 0.040Z−t
(0.001)
+ 0.337LS3t−1
(0.000)
− 0.026rt
(0.099)
− 0.015rt−2
(0.183)
+ et
B = 184.005 (0.000) ARCH(1) = 0.796 (0.372)
M(1) = 1.230 (0.268) ARCH(4) = 11.478 (0.022)
M(4) = 3.480 (0.481) RESET(2) = 2.468 (0.087)
LS5t = −0.005Z+t
(0.495)
− 0.015Z−t
(0.040)
+ 0.375LS5t−1
(0.000)
− 0.025rt
(0.102)
+ et
B = 123.194 (0.000) ARCH(1) = 0.022 (0.881)
M(1) = 0.745 (0.388) ARCH(4) = 26.707 (0.000)
M(4) = 3.732 (0.444) RESET(2) = 0.936 (0.393)
ote: See notes of Table 1. Numbers in parentheses are p-values. JB = Jargue–Bera tes
s autoregressive conditional heteroskedasticity test up to order p and RESET is Ramder of the test equation is based on the non-autocorrelated error terms.
ymmetric adjustments is rejected by standard F-statistics for
he three cases, namely KLCI, S3 and S5 using TAR models.
.2.  Asymmetric  error-correction  modeling
As reported in Table 3, we found the evidences of asym-
etric adjustment process embedded in TAR models in the
ases of aggregate stock price index (KLCI) and two disag-
regated sector-specific stock price index, namely industrial
ector (S3) and properties sector (S5). Having found that asym-
etric adjustment, the asymmetric error-correction modeling
ased on the TAR-consistent model is estimated. In arriving at
he final specifications the general-to-specific procedure start-
ng with a maximum lags of 6 is applied to trim insignificant
rst-differenced right-hand side variables. At the same time, we
ubject the models at each stage to various diagnostic tests.The estimation results of asymmetric error-correction mod-
ls and diagnostic tests are presented in Table 4. As reported
n Table 4, in the case of the KLCI equation the error terms
re autocorrelated at order 4. Moreover, we note signifi-
.035rt
(0.168)
− 0.044tt−2
(0.097)
− 0.024rt−4
(0.239)
+ et
t for normality; LM(p) is LM test for serial correlation up to order p; ARCH(p)
sey’s misspecification test with the fitted terms set to 2.
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ant heteroskedasticity at orders 1 and 4. Accordingly, the
oefficients’ standard errors are corrected with the Newey–West
eteroskedasticity and autocorrelation consistent covariance
HAC) estimator. In the case of the S3 and S5 equations,
e note significant heteroskedasticity at orders 4. Therefore,
he coefficients’ standard errors are corrected with the White
eteroskedasticity consistent covariance estimator. The estima-
ion results of asymmetric error-correction models indicate that
ositive changes in the short-term interest rate (contractionary
onetary policies) seem to exert significant and negative short-
un influences on all three stock price indices (KLCI, S3 and S5).
he negative association between short-term interest rate and
tock prices is consistent with the findings of Rigobon and Sack
2004), Bernanke and Kuttner (2005), Farka (2009), Chulia et al.
2010), Neri (2004), Li et al. (2010) and Pirovano (2012), among
thers. Apart from the short-run relation between monetary pol-
cy and stock price indices, the estimated results also document
ignificant error-correction coefficients in all these equations
hen the stock prices are below their long-run value. In all equa-
ions, we note faster convergence for negative than for positive
iscrepancies from the long-run equilibrium as hypothesized.
he results suggest that 9.3%, 4.0% and 1.5% of, respectively,
LCI, S3 and S5 negative deviations from the long-run val-
es are corrected the next month. The corresponding adjustment
peeds for the positive deviations of KLCI, S3 and S5 are 0.02%,
.8% and 0.5% although, they turn out to be insignificant.
.  Conclusion
The present paper examines the asymmetric co-integration
etween monetary policy and stock price indices in aggregated
nd various disaggregated levels in Malaysia using monthly data
panning from 1986:1 to 2012:12. Various interesting results
merge from the present analysis. With the exception of the
nance, plantation and consumer products sectors, we find evi-
ences supportive of the long-run relations between monetary
olicy and stock price indices. Further, the aggregate stock
rice index, industrial stock price index and properties stock
rice index are noted to be asymmetrically cointegrated with
onetary policy indicator. Having found the evidences of asym-
etric cointegration, modeling short-run dynamics of stock
rice indices indicate that the adjustment of stock prices is faster
hen they are below their long-run values. In other words,
he stock prices tend to rise faster in the face of increases in
hort-term interest rate (contractionary monetary policy) than
ecreases in short-term interest rate (expansionary monetary
olicy). Indeed, there is no immediate offsetting effect when the
entral bank implement expansionary monetary policies and the
tock prices tend to remain high. Furthermore, we note signifi-
ant short-run impact of monetary policy on stock prices in line
ith the prediction of stock valuation models. We believe that
he asymmetric adjustment process in the aggregated and disag-
regated levels should be useful for policy-makers in designing
ppropriate policies while seeking the implicit goal of financial
tability and for stock market investors to formulate successful
nvestment decisions.
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